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PHYSICAL CONDITIONS OF STUDY AREA AND ENGINEERING SURVEY
Physical Conditions of Study Area
(1) Topography

The topography is {avorable throughout the entire Project Site. Flat land is spread out in
the Red River delta with elevations at less than 10 m. The open area is mainly utilized

for rice cultivation,

(2) Geology

' Geologically, the flat terrain in Red River delta area is of alluvium or diluvium formation

of Holoeene or Plelstocene Ages, composed of alluvial or diluvial soils of gravel, sand,

loam, snlt and clay

(3) Climate

- Annual average rainfall in Hanoi is about 1,700 mm of which 80 - 85 % falls in the rainy
season. The annual average number of rainy days is 140. Annual average temperature in

Hanoi is 23.6 °C wnth 1ts mmxmum of 4 °C and maximum 39.4 °C; mean humldlty 18
82 %. '

progl‘apllic Survey

Topographic survey was conducted for three (3) alternative routes comprising:

- Centerlmefproﬁ]e survey,
- Plane table survey,
- Cross section survey; and

- River Cross section survéy

Upon completlon of the topographlc survey, the followmg was produced for prelnmnary

desi g

Y 28 sheet of .topographic rﬁaps to a scale of IIZOOO which show all the salient

features such as buﬂdmgs, roads, power lmes rice paddy or irrigation canal dykes,
, ﬂsh ponds L

: ii) _ Centerlme proﬁles to the scale of 1/1 OOO honzontal and 1/200 vertical leHE the

: eenterlme of SHTRR including Thanh Tri Bridge;
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iii)  Cross sections for each 50 m intervals along the routes with the scales of 1/1,000
horizontal and 1/200 vertical;

iv) Ground clevations at boring locations; and

v)  Topographic survey report.

Hydrological Survey

Hydm]ogical survey was conducted to identify the hydrological conditions of the Red
River:

i) Sorlndtngs for nine (9) cross sections of the Red River
it} Flow velocity measurement at ‘three (3) altematwe routes; (measured velocrtles
- varied between 0.8 rn/sec near river- bed and 1.5 m/sec near water surface at
selected route); and ' '

iii) Analysis of hydroiogioal data for the Red River in Hanoi area.

The fo]lowing findingo are obtained as a resuit of hydrological survey:

- - The maximum design flood water level of the Red River at Thanh Tri Bridge
 site is elevation 12.5 m; : :
- The deepeqt river-bed to be encountered at the bndge pter locations wrll be at
elevatlon -3.80, therefore the deepest water depth at the flood %tdge around
| bridge piers is expected to be 16.3 m;
- The estimated local scouring depth around bridge plers is dpprox1mateiy 6 0
m.

Seil Investigétions_
(1)  Purpose of the Investigations

The purpose of the investigations is to obtam data for the prehmmary de31gn of brtdges

'embankmem and pavement.

. (2) Field Work and Laboratory Testing

The field work and laboratory testtng were conducted by a local consultmg flrm The
JICA Study Team planned dﬂd superwsed mve‘;tlgatlons Machine boring with standard
penetratmn tests was conducted at 19 locations. Thin-wall tube sampling were also
carried out for soft soils. = Test pit sampling were made at possrble ';ources “of -

embankment materrals pavement materlals and concrete aggregates The laboratory o
testings were cartied out for the collected samples. e



(3) Bearing Strata of Foundation Piles

Standard penetration tests were performed for the entire 50 m depth of each boring hole
at intervals of one (1) meter. Summary of bearing strata (N-value more than 50) for piled
~ foundations are shown in Table 5.1.

Table 5.1 Suinniary of the Bearing Strata for Piled Foundations (N=50)
Boring No. Ground Surface Elevation (m) Depth of Bearing Sirata
H 6.975 38.5m
2 4.058 37.5m
3 4.036 475 m
4 9.100 38.0m
5 -4.270 46.5m
6 - 7.325 40,0 m
7 5.562 37.0m
8 5.835 40.0 m
9 5.794 41.3m
10 9.015 43.0m
1 8410 410m
12 -2.900 37.5m
13 9.607 44.0 m
14 5.795 32.0m
15 4.679 40.0 m
16 3.717 39.0 m
17 5436 435 m
18 7.431 47.0 m
19 5.396 . 435m

i (4) _ B.or.row Matéridls
Many sand supplymg compdmes are located along the shore of the Red Rwel where the

~ sand is pumped from the river- bed. Table 5.2 shows the sources of embankment

' rnaterlals for thc LOHSIFUC(IOH :



Table 5.2 Borrow Material Sources

_ Sources
Section Place River Material
Thanh Tri Section Linh Nam Red River River Sand
Bai Bac | Red River River Sand
Gia Lam Section Phu Dong .| Duong River - | River Sand

(5) = Source of Coarse Aggregates
The sources of Coarse Aggregates are shown in Table 5.3.

Table 5.3  Sources of Coarse Aggregates .

Materials Place Rock 'Los Angeles .
' - ' ' - : : " Abrasion
Coarse A'ggregates' ~ |Mieu Mon Quarry in " Limestone . 33%

Ha Tay Province

Coarse Aggregates | Kien Khe Quarry in Limestone - 3%
: o Ha Nam Province - : : :

Micu Mon quarry and Kien Khe quarry are located about 50 km and 60 km in single trip
distance from Thanh Tri area respectively.

(6) General Deseriplions of SubbéSe and Base Coarse Materials

Subbase course materials from the Red Rlver will requu‘e processmg for gradanon
control, considering the nature of deposn

A number of aggregate producers are in operation in the NH No. | corridor. AboVe
mentloned Mieu Mon and Kien Khe quarrles are presently producing crushed rock The

existing capacity of each quarry 1s 2()0 ton/hour and pracncally no lmnt in the limestore :
“deposit. ' '

(Y CBR Test Results of Base Course Matcrials and Embankment Materials

As the base course material, llmestone from Mieu Mon, Klen Khe and Xom Van quarries
were selected, and as the embankment materlal the Red River sand was choqen The test
results were as shown in Table 5.4.



Table 5.4 CBR Test Results of Base Course and Embankment Materials

Source Soil Type CBR (Soaked)
Kien Khe Limestone 78-100
Mien Mon Limestone 74-98
Xom Van Limestoﬁe 74-96
Bai Bac ~ Sand 14-19.5
Phu Dong Sand 13.5-24
Linh Nam Sand 11.5-18

(8) Slope Stability and Settlement of Embankment Foundation

As aresult of slope stability and settlement analysis it was concfuded that:

- The Slope:()f the elﬁbankment must be | vertical to 1.5 horizontal (1:1.5

~ slope) or flatter and adoption of 1:2 is récommended; and

- Sand drain with pre-loading will be required in the limited stretch of SHTRR
‘where subsoil conditions are adverse (N<5) and cmbankmem height becomes

higher (i.e. at bndge approaches and culvert Jocations).
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DESIGN STANDARDS
Geometric Design Standards

In determining the geometrical design standards for the project, the standards of the
MOT are estcemed as a base while Japanese and AASHTO standards are referred to
when necessary.

(1Y Design Speed

Design speed is the maximum safe speed that can be maintained over a specified section
of road when conditions are so favorable that design features of road govern.

A design speed of 100 km/hr. is applied to the throughway of the SHTRR. In case of the -
frontage road, 40 km/hr. ‘design speed is adopted considering good accessibility to
adjoining properties and mixed traffic of motorized and motorized and non-motorized

vehicles,

(2) ' Lane Width of Throughway

The lane width of 3.75 m is adoptcd based on TCVYN 5729- 1997

(3) Recommended Geometrlc Deqlgn Standard

Table 6.1 presents the summary of maior recommended criteria for geometric design of

the throughway of SHTRR and Thanh Tri Bridge (heremaftei referred to as the “Project
Hi ghway”} based upon the comparison and deliberation of Vletname‘ae Stdnd'ird
AASHTO and Japanese standard due to the lack of design standard for urban treeway in

Vietnam. The geometric design criteria for frontage road is to comply with T CVN 4054-
85. |

Pavement Design Standard

.Flexible pdvement' has bee‘n. édopted in the preliminary ps{ve'ment deﬂ.ign The thickness
_ i'des:gn of the pavement are based on the “AASHTO Gmde for Design of Pavement
~ Structures (1972 and i986)” ' '



Table 6.1

Design Criteria for Throughway

liems Unit 1 Vietnamese Standard AASHTO Japanese Recommended
TCVN 5725-97 Standard Standard
Class of Road Freeway Class 100 | Urban Freeway | Urban Road 2-1 | Urban Freeway
Tesrain Flat Fiat Flat Flat
Blements of Design ' .
Design Vehicle TTSC ™ TTSC™ TTSC ™ Trse™
Minimum No. of Lanes 4 4 4 4
Design Speed km/h 100 96 (60 mph) 100 100
Stopping Sight Distance m 160 160 (525 1) 160 160
Minimum Horizontal Curve m 450 437 (1,432 1) 460 450
Maximum Grade Do 5(4) *3) 3 3 4
Minimum Vertical Curve  Sag m 3,000 3,650 (12010 3,000 - 3,000
Minimum Vertical Curve  Crest | m 6,000 5,800 (190 i) 6,500 6,000
Vertical Clearance “m 4.5 4.27 (14 1) 45 4.5
Crossfall ~ % 20 2.5 20 - 2.0
Maximum Superelevation % 7 8 8 7
Cross Section Elements
Lanc Widtb m 3.75 3.66 (1211) - 3.50 3.75
Raised Median ™ m 1.50 1.75 . 200
inner Shoulder m 1.00 1.22 (4 11) 0.50 1.00
Outer Shoulder m 3.00 305 (1010 1.25 3.00
Nolte:

*13  TTSC abbreviates Truck Tractor Sc;mnmlcr Combmallon
*2)  The width of raised median is subject to sccuring the space for pler of crossing gradc scparanon slructurc

*3) Bridge and approachcs

6.3 Bridge Design Standard

(1) Design Loading

Basically Vietnamese Bridgé Design Code '(Sp'eciﬁcations 22 TCN 018—79) follows
AASHTO specifications. Due to the reasons explamed below AASHTO load HS 20 -
44 x 125 % is adopted for demgn load. This load is in response lo Vietndm s standard
H30. With the present and pro;ected heavy lruck ratio in mmd this is an approprlate:
demgn load for the Pl'OjeCt Bridges. ' '

{(2) Flood Clearance

Article 1.27 of Vietnam Bridge De31gn Code 22 TCN 018 79 was followed to determmc
the clearance for the de&gn of bridges in case the river is not utxllzed for nav1gat:0n
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(3) Navigation Clearances

Confirmed that the navigational clearance for the bridge should be 10 meters above high
watcr level (HWL) and this should be maintained over a width of 80 meters in addition
the value of the HWL. should be the predicted level of the river for a return period of 20
years.

(4) Road and Railway Clearances

The clearances for the design of bridges crossing over any classes of roads were
determined in accordance with the Design Criteria of Highway TCVN-4054-85,

The clearances for the design of bridges crossing over | meter gauge railways are as
follows:

Overall width : B=4.00m
Overall height :  H=530m






7.1

FORMATION OF ALTERNATIVE PLANS

Study of Alternative Routes

(1)  Project Site

The Southern section of Hanoi Third Road (SHTRR)' is located in Thanh Tri and Gia

- Lam districts, crossing the Red River 6.5 km downstream of Chuong Duong Bridge and
©3.5km downstream of Pha Den (Hanox) port

' The beginning pornt of the SHTRR is iocated at Phap Van on National Highway No. 1

and the ending pomt is at Sar Dong on National nghway No. 5.

(2) Alternattve Routes _

B Three altematrves were selected for further comparrson namely Alternatives L, 2b and 3
_(Flgure 7. D ' S

: _Alternatrve—l B -Shor_te'r Bridge- Length Scherne

_Alternatlve 2b Léast-Affect_e_d'I.nhabitant Scheme
_' Alternattve-B o Least Land Acquisition Effort Scheme

@3 Descnptron of Alternatlve Route o

_ A route locatron of the SHTRR has already been proposed in the pre—feaslbrhty study
-_ conducted by TEDI Referrmg to TEDI’s route and aerral photographs taken i in 1993, the
foliowmg three schemes were estabhshed in the Study (Fxgure 7 1)

Alternative—l' | Shorter_Bndge_LengﬂLS_chcmc

_. Assummg the length of Thanh Trr Brldge is Identrcal wrth the dlstance between dykes
_the shortest crossing point of the Red River is selected at the north of TEDI's proposed
route (. ] ;860 m in length compared with 2, 340 m of the TEDI’s route). Also, the length
:0f SHTRR will be the shortest among alternatrves namely approxrmately 700 m shox ter

than Altematwe-B L

g Altematrve-2b LeasLAffeeteiInhabﬁanLSchemc

- The SHTRR aSSumes o cross the Red Rlver at the proposed point of the TEDI's route
- “and passes undeve!oped area with minimum number of affected 1nhab1tants :
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Alternative-3: Least Land Acquisition Effort Scheme

The SHTRR assumes to cross the Red River at the proposed point of the TEDFs route
and make full use of existing road right-of-ways to minimize additional land acquisition
cffort.

(4) Traffic Capacity and Required Number of Lanes

To determine the magnitude of the construction eftort, required number of tralfic lanes

was analysed based on future traffic characteristics.
(5)  Further Studies

Further studies were conducted to provide the data for optimum route sclection,

concerning:

- Interchanges;
- Locations of New Highway No. | interchange and toll barricr gate; and

- Traffic maneuvering plan in Thanh Tri and Gia Lam arca,
Study of Bridges and Other Structures
(1) General

Study was carried out for all alternative routes and broadly covered the following bridges

and structures:

- River crossing bridges (Thanh Tri Bridge) ;
- Interchange structurcs;
- Flyovers; and

- Drainage structures and other bridges.

1)  Thanh Tri Bridge

Than Tri Bridge consists of main bridge, dyke bridge and approach bridges.
2)  Interchange Structures

The requirements for three interchanges have been identified, namely;

- At the intersection of the existing National Highway NH-1;
- At the intersection of the new National Highway NH-1; and
- At the intersection of the existing National Highway NH-5.
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3)  Flyovers

The alignment traverses a number of local roads and public footpaths and flyovers

were planned to allow the public to traverse the highway in a safe manner.
4)  Drainage Structures and other Bridges

The Site requires drainage structures which cross SHTRR, in particular, there arc
proposals for the location of a flood relief reservoir in Tha_nh. Tri district. The
‘Study Team envisaged that the proposed'st'ructures would be either a single or
multi cell reinforced concrete box culverts or short span bridges.

(2) Initial Study of the Main Bridge of Thanh Tri Bridge

Through the mlual study of a number of brldge Iypes the Study Team narrowed down
the alternatives to the following short-listed bridge types for the main bridge:

- Alternatwe 1° : PC continuous Box Glrder Brxdge
- Alternative2 : PC Extradosed Brldge :
- Alternative 3 + PC/Steel Cable Stayed Bridge

The above three alternaﬁves were carried forward to the next step of detailed comparison
to be made based on the results of comparative de51gn as well as economic study if
required. '

(.3) Study of Thanh Tri Bridge, Route Alternative 2b/3

From the alignment sUr\{ey the total distance belWeeﬁ ‘dyke embankment is
approximately 2.03 km with the normal water course situated closer to the mid-point of

this distance. The width of the normal water course is ap'pfoximately 633 meters.
The height of the dyke err_lbankménts. are:

Hanoiside  : 14.03 meters
‘GiaLam side : 13.30 meters

1) Main Bridge

Following bridge types are set out and initial design was made:



- Continuous PC Box Girder Bridge 130 mand 150 m
- PC Extradosed Bridge 180 m

PC/Steel Cable Stayed Bridge 260 m
2)  Approach Bridges
The Study Team considered following three options:

- Extend the structural form of the main bridge;

- Use of simple supported or continuous precast post-tensioned concrete
beams with a span of 30 - 50 meters; énd

- Use of precast post-tensioned concrete beams with an in-situ deck
section over the pier to form a continaous deck. |

'3)  Dyke Bridges

~ The aiigﬁmen{ across the Hanoi .dyke at a skew of approximately 50° and requires
a bridge to span a distance of approximately 130 meteré, ‘along the line of the
alignment. The Study Team has ado'pted a span over the dyke of 130 meters with
side spans of 90 meters. | |

The Gia Lam dyke spans. a distance of approximately 90 meters, along the line of
the alignment, between existing ground levels. The span of the bridge over the
dyke is 105 meters with side spans of 70 meters.

For both of these locations the Study Team considered that the b'ridge type should
be a prestressed concrete box girder constructed using temporary formwork fo
support the deck during construction.

~ (4) Study of Thanh Tri Bridge,-Roﬁte Aitemativé-l

From the ali.gm'nén't Sur.véy the total distanCe between dyke embankments is measured at
' appm‘ximately 1.96 km with the normal water course situated close to the Hanoi dyke.
- The width of the normal water course is approximately 510 meters.

"The height of the dyke embankments are:

Hanoiside ~ : 14.45 meters
Gia Lam side : 13.50 meters



1)  Main Bridge

Refer to paragraph 7.2. (3). 1).
2)  Approach Bridges
Refer to paragraph 7.2. (3). 2).
3) Dyke Brldges

The Hanoi dyke is sitvated close to the normal water course and so has been

1ncorp0raled into the main river crossmg

The Gia Lam dyke spans a distance of approximately 65 meters, along the line of
the proposed ahgnmcnt between ex;stmg ground levels. The span of the bridge
over the dykc is 65 melers w1th side spans of 45 meters. For this span arrangement
the Study Team proposed to form the deck from a continuous prcslressed concrete
~ box girder constructed using temporary formwork to support the deck during
construction. | o
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8.2

SELECTION OF THE OPTIMUM ALTERNATIVE ROUTE
Selection Approach

The main focus of evaluation at this step is to select an optimum route among three route

alternatives, the study flow is shown in Figure 8.1,
Selection of the Optimum Route
(1) . General

Formation of a consensus amongst the Government agencies concerned the development
policies of the SHTRR, in particular, to fix an optimum route prior to the start of

preliminary engineering design, is indispensable.
(2) Evaluation of Route Alternatives

For the purpose of comparison of each alternative, the following criteria were taken into
account: '

- Land Availability
- _Impact on the Social Environment
- Construction Economy
- Road user Benefits
- River Morphofogy '

The comprehensive comparison and evaluation of each alterpative are summarized in
Table 8.1.

. (3.) Conclusion

It was Cohcluded that Route Alternative- 3 is recommended for the optimum route
assuming that the SHTRR on the existing road at Yen So in Thanh Tri district will be

- constructed provrdmg frontage roads.

_ C_omparison of bridge types of Thanh_ Tri main bridge'(PC cont_inﬁb_us box girder bridge
~vs PC cable stayed bridge) is necessary evaluating the entire Project schemes.



Step 1 -Siep 2
Jul'97 - Oct.'97

Future Traffic
Pemand
Forecast

Sening of Route Altemalives

1. Shorter Bridge Length Scheme
2. Least Affected Inhahitant Scheme
3. Least Land Acquisition Scheme

Natarat Condition Survey

{. Topographic Survey
2. Soil Survey
3. Hydrological Survey

Step 3
Nov.'97 - Dec.'9?

—

I. Highway

2, Bridge

3. Imerchanges

Clarification of Comparison Basis

1) Geometric Design Standard
2) Typical Cross Sections
3) Maximum Embankment Height

" 1) Bridge Locations
2} Assumed Bridge Type and Length

1) Interchange Locations
2) Assumed Types

\ B

Comparison of Salient Features

1. Social Eavironment
2. Technical Feasibility " -

Pre]iminﬁry'Economic Analysis

hJ

Evaluation

Selection of Optimum Route

3

Selection of Best
“Type of Thanh
Tri Bridge

Step 4
Jan.'98 - -

¥

Pfcliminary Design
of Interchanges

Preliminary Design
of Highways

Y

* Preliminary Design
of Thanh Tri Bridge

Figure 8.1 _Stli_dy Flow for Seleétion of Optimum Route
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9.1

9.2

BRIDGE ALTERNATIVE STUDY AND SELECTION OF THE
RECOMMENDED BRIDGE TYPE FOR THANH TRI BRIDGE

General

Alternative Study of Thanh Tri Bridge and selection of the optimum bridge type were
carried out on the selected route of Alternative 3 (refer to 7.1 Study of Alternative

Routes). The concept of various alternatives of Thanh Tri Bridge is shown in Figure 9.1.

Alernative Bridge Types of Main Biﬁidge

(1)

Alternative 1: PC Continuous Box Girder Bridge
1) Super Structure

The most economical center span length of 130 m was chosen and the span

arrangement of 80 m +4 @ 130 m + 80 m = 680 m adopted.

" 2)  Piers

)

“From the 'réquirement_ of high degrecs."of rigidity (i.e. water dcpth,' seismic
'coefficient'and boat collision force) Hanoi bound and Gia Lam bound bridge deck
supports (piefs and foundations) were combined.

| 3)  Foundation

Caissons and various design of foundation piling (i.e. steel pipe piles and cast-in-

. concrete piles) were compared and 2,000 mm diameter cast-in-situ concrete pipe
~ piling was adopted. '

Alternative 2 ; PC Extradosed Bridge

In'éreas_ing the span of Bridgc Alterh.at_ive I to a span of 180 m (i.e. e'(':onc')mic span) will

“necessitate a qo'nc”rete'b(')x girder of 10.5 m in depth at piers. This depth of construction
"ma_ly :CE:IiJSE construction difficulties in Vietnam and the Study Team proposed to use a
- hybrid concrete bdx girder (known . as ‘extradose’ in Japan). This bridge type

incorporates low _lévcl cable stays to increase the effective girder section at the piets.

The adopted spah'arrangeméht is 100 m + 3 @ 180 m + 100 m = 740 m, with concrete

tower_s of 20.0 m above the deck.
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(3) Alernative 3 : PC Cable Stayed Bridge
1) Superstructure / Towers

The Study Team selected the most economical span arrangement of 130 m + 260 m
+ 130 m = 520 m. The height of tower is approximately 91 meters above sea level.
the height of the towers arc within the limits defined by the Victnam Aviation
Dep'ar{ment.

2)  Piers/ Foundation

Refer to 9 2 (1} in above.

- 93 Determination of Brldge Types of Approach and Dyke Bridges
(1) Approaeh Bndges

The approach bridges rlave been grouped into the fo.llowing types.

- Approach Bridge (1) : the brldge between the main river bridge and the
| L ‘ dyke bridge; o
- Approach Bridge (2} : the bridge between the dyke bridge and abutment.

1)  Approach Bridge (1)

For the determination of the economical span arrangement, the comparison study
was carried out and found that 50 m span continuous design is the most suitable.
The shape of piers are similar 1o the main bridge, however Hanoi bound and Gia

Lér_n bound are separated. Cast-in-situ concrete piling (D = 1,500 mm) has been
~adopted. '

2) Approach Briclge (2) :

- The use ofa precast beams elther slmple supported or mdde contmuous for the live
load condmon, ‘with a span of 30 m was determmed The prerq are with oblong
qhaped columns and other des: gns are sumlar to Approach Brrdge (2).

.3) Dyke Br 1dge‘;

. The span arrangement of dyke bridges are as follows :
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9.5

- Hanoi side s 75 m+ 130 m+ 75 m=280m '; and
- GiaLamside @ 50m+80m+50m= 180 m.

However, further study is required based on the topographical survey results to be
conducted in the detailed design. Piers/foundations are similar to Appmzich Bridge

(D).
Screening of Alternative Bridge Types of Main Bridge
(1) Aliernatives

The technical study and preliminary cost estimation were conducted on the following

bridge alternatives.

" Main Bridge ; Alternative 1 : 4 span PC Continuous Box Girder Bridge,

center spans = 130 m _
Alternative 2 : 3 span PC Extradosed Bridge,
' .. center spans = 180 m
Alternative 3 : PC Cable Slayed Brldge, central bpd!l =260m

Adopted designs for approach brldge and dyke br 1dges. are 1den11cal for all alternatives:

' Approach Bndgc (l) PC Slmp}e or Contmuous Box Girder Brldgc span 50 m

Approach Bridge (2) PC T-Beam Brldgc span 30 m

Dyke Bridge ;  Hanot Side ;3 span PC Contmuous G1rde1 Budge
L span75m+130m+75m - 280 m

GiaLam side . ; 3 span PC Continuous Girder Brldge

' _span50m+80m+50m 180m

(2) - Elimination of Alternative 2 _

It is noted that Alternative 2: ~PC Extradosed Bfidge has been eliminated from the

~ available options in accordance with the decision of the Government’s Steering

Commntee

Evaluation of PC Box Glrder Brldge and Cable Stayed Bndge Pro;ect Schemes :
based on Economlc Study

The study of bndge types of Thanh Tri main brldge pPC conlmuous‘ box glrder brldge

_and PC cable stayed brldge has been conducted based on full scale economic anaiyus

The study results are shown in Table 9.1.
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Table 9.1 Surﬁmary of Economic Analysis

Unit of Cost: million Dong

Description Box Girder Main Cable Stayed Main
Bridge Scheme Bridge Scheme
(1}  Construction Cost of Highway 1,390,860 | 1,390,860
and Interchanges 1)
(2) Coﬁslruction Cost of Thanh 2,660,900 3,251,600
Tri Bridge 2) '
(3} Land Acquisition and 129,654 129,654
Resettlernent
(4) Engineering and Supervmon 283,623 324,972
(7 %) '
Total Financial Cost - 4,465,037 5,097,086
Total .Econom_ic Cost ' 23,984,452 4,546,512
Economic Internal Rate of Return 12.55 % _ 11.34 %

Benefit Cost Ratio 1.06 0.93
(discounted at 12 % per year) ' E :

Notes: 1) Packages 2and 3
2) Package |
3) All costs include 10 % of phys:cal contmgcncy

The result of the economic analysis revealed that: the PmJect w1th box girder main
brldge desxgn mjudged to be leamble showmg 12.55 % of internal lale of return which is
higher than the opportumty cost of capital in Vietnam.

'_Companson of Short Listed Bndge Types
(PC Contmuous Box Glrder Bridge and PC Cable Stayed Bndge)

(1')' Brldge Type Selectlon Method and Scormg System _

Bndge type belectlon method followed Japanese government standard. The scoring
3 (welghtmg) bystem is shown in Table 9 2,



Table 9.2 Scoring System in Comparison Component Evaluation

Component of Evaluation Scoring
: Japanese Standard Adopted Full Score

{,  Construction Cost 40-50 50
2. Structural Characteristics 5-15 10
3. Constructability 5-135 15
4. Acsthetics 5-15 : 15
5. Maintenance 5-15 10

Total : : - 100

(2)  Scoring Mcthod
1)  Construction Cost
Superior alternative: Give full score

H N . '. . .
Constaietion Cost of Inferior Alternative ]xSO

Inferior alternative: full score - - A -
_ Construction Cost of Superior Alternative

2)  Other Components

~ Good: : give full score

Fair: . 50 % of full score
Poor: - =~ putO

(3) Evaluation Result
The summary of evaluation result of compér'ison component is shown in Table 9.3.

Tab_le 93 - Summary of Evaluation Result

Gained Score
. - Alternative 1 -~ -~ - Alternative 3
Component of Evaluation PC Continuous Box PC Cable Stayed 'Bridge
S : : Girder Bridge - IR o

. Construction Cost US$ 60 million | 50 | US$ 102 million | 15
2. Structural Characteristics - Good - 10 Fair - |~ 5
3. Constructability - Good 15 Good . . | IS
4. Aesthetics - Fair “8 | - Good | 15
5. Maintenance = Good 10 . Good . 10

Total Score - : 93 ' 60

" Recommended Priority : 1 S 2




10.

10.1

10.2

PRELIMINARY ENGINEERING DESIGN OF HIGHWAY
Design Policies

Basic design policies to be applied to the SHTRR were established after detailed study of
surrounding conditions. Horizontal and vertical alignment designs were achieved by
carrying out indegral studies on geometric, structural, hydrological/drainage and

geological aspects and by maintaining close contact and cooperation with the concerned

. people’s committees and other authorities.

The outline of design policies and controls for the determination of horizontal and

vertical alignmen( are described as follows:

- Safe and efficient movement of high volumes of traffic at the Specified design
speed (i.e., 100 km/hr) shal be'attained by the provision of good roadway
alignment; ' '

- Where vertical and horizontal LUI‘VGS. occur in combination or in close
proximity to each other consideration should be ngen to demgmng a flowing
alignment by prov1dmg good coordination of these curves;

- * Severance of local communities shall be avoided by the prowsmn of flyovers

-~ and box culvert; _

- .Exlstmg pump stdtxon sehool‘; monument, pagoda, church, cemetery and
densely inhabited areas shall be avoided;

—  Countermeasures shall be provided to maintain the functions of the ekisting
roads, railways, waterways and irrigation channels which will be crossed by

.~ the SHTRR; and | | S
- The embankment height shall be kept as low as possible to reduce foundation

treatment effort as well as to shorten the construction period.

Traffic 'Capac'i'ty and Required Number of Lanes

..(l) Methodology -

_ The concept and methodology used for the hlghway capacity analy‘;lb were based on the
_“nghway Capacny Manual of nghway Research Board U. S. A”. However, some

adjustment was made to reﬂect local condxtions based on the results of studles undertaken
by the “Highway Research Board, Japan (Japanese Standard) , since much resemblance
is found in type and size of vehicles and in operating conditions, in Vietnam and Japan.
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(2)  Summary of Traffic Capacity Analysis

Table 10.1 shows summary of traffic capacity analysis with brief notes in each
calculation steps.

Table 10.1 Summary of'Capacity Analysis

__"____l_)-e;erlpﬂon a Symbol Unit Adopted | Remarks
Highway Type - - - Urban Expressway
| Landuse/Terrain - : Urban/Flat |See Note below
Design Speed - km/hr 100
Lane Width - m 3.75
Lateral | Quler - m 3.00
Clearance | Inner - m 1.00 . :
Basic Capacity Cs PCU/hrflane 2,200 Multilane highway

Lane Width - Yoo - - 1.00 S :

Lateral Clearance yC - 1.00
Adjust- | Roadside T - 1.00
ment Development : : _
Factors | Large Vehicles - YT - 1.00 Trucks and buses

Driver Population Yo - 1.00 - ;

|Planning Level-2 P - 0.85  [0.90in urban region
' : L (Japanese Standard)
Possible Capacity CL | PCU/hr/lane 2,200 CL=CB*yLeYCoYI*YT* 'yD
Design Capacity per Hour :Co PCU/hr/lane 1,870 Co=CLe*
K-Factor K % 9 Highway Capacity Manual
D-Factor D % 55 Highway Capacity Manual
Design Average Asinual Daily | Daapt |PCU/day/tane 18,900 | Design AADT
Traffic Volume : U |=Cp <5000
- ' KeD
(3) Conclusions
1)  SHTRR

" The number of lanes of the through traveled way is recommended to be a total of 4—
lane for the both of Thanh Tri and Gla Lam sections of SHTRR (i.e., Total Capacity
of 4-Lane Through Traveled Way = 18 900 x 4 = 75 600 PCUIday) The capdcaty

. contains certain allowance compared with the maxunum daily trafﬁc volume in
2010 (73, 200 PCU/day) ' '
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2)  Thanh Tri Bridge

The number of lancs of the through traveled way is recommended to be basically a
total of six (6) lanes (motorcycle lanes scparated in initial stage) for Thanh Tri
Bridge (i.., Total Capacity of 6-Lane Bridge = 18,900 x 6 = | 13,400 PCU/day).
The capacity has slight allowance even if compared with daily traffic volume in
2020 (l.l 1,700 PCU/day).

10.3 Cross Section Design
Elcmerit_s of recommended lYpical cross sections of the SHTRR ate noted below:

- Number of ihrough traveled way lanes : 4-lane

- - Lane width 1 375m
- Widths of shoulders - o | © 3.0 m for outer and 1.0 m for inner
- Median . 2.0 m raised median width
- Side slopes : ton2 _
- Frdntage road , y | : 2-lane, 8 m total width
- Bicycle path width : 30m

- Sidewalk width : 30m
Right-of-way widths of SHTRR are as follows:

- 50 m for the section of through traveled wdy with b.uffcr zones;
- 60 m for the section of through traveled way with frontage road and border on
one side ; and ' -
- 70 m for the sectlon of through traveled way with frontage road and border on
" both sldes '

The Project covers not only the construction of through travelcd ways of SHTRR but also
the new comtructlon of frontdge road and borders These are prowded on one side or
~ both sides of the through traveled ways in the selected SHTRR stretches. Table 10, 2
- shows the qummary of croqq section design of SHTRR.
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Table 10.2

Summary of Cross Section Design of SHTRR

10.4

Station Location North side Through South side Typical Cross
Frontage Road | Travelled Way | Frontage Road Section
and Border (m) |  Width (m) | and Border (im)
1+000 |NH No.i ‘ _ :
' _ 14 2x 115 14 Type D
4+ 500 |Local Road '
Crossing _
14 2x11.5 - Type C
54500 |Local Road
Crossing _
14 2x 115 14 Type D
6+ 000 |Local Road
Crossing S
o . 14 2x1L5 - Type C
7+ 100 |End of Thanh ' :
' Tri Bridge o
- 2x 150 - -Type A
1{ + 200 | End of Thanh ' :
Tri Bridge
L 14 2x 115 - Type C
11+ 450 |Local Road
Crossing _
- 2x11.5 - Type B
13 + 100 |NH No.5
" Interchanges

F:gure 10. l shows the location of mterchanges on the SHTRR Half cloverleaf type N H-
"1 IC was planned in the wcmlty of Linh Dam lake to connect w1th Natlonal nghway No.

L.

Y- type interchange was planned at the NH-1 IC located 3 km eagt of exmtmg NH-1 IC,
which connects new NH-1 and SHTRR.

At the intersections of the SHTRR thh thc dykc roads 1t was propoeed that half diamond

interchanges be constructed to allow access 10 and from Thanh Tri Brldge

Half cloverleaf typc NH-5 IC was planned at the termmai pomt of the SHTRR to connect
with National Highway No. 5. '

10-4
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10.5

10.6

Summary of Geometric Design

The recommended design speed, typical cross sections and number of lanes for each

package arc shown in Table 10.3 and Figure 10.2.

Table 10.3  Design Speed, Number of Lane and Typical Cross Sections

Typical Cross

Package Length | Design Speed | Number
(km) of Lanes Section

Package 1: Thanh Tri Bridge 3.1 100 km/hr. 6 Typé A
Package 2:  Thanh Tri Section 6.1 100 kmv/hr, 4 Type CorD

of SHTRR ' R ' _
Package 3: Gia Lam Section 32 100 km/hr. 4 Type BorC

of SHTRR : ' o
Pavement Desi'gn

(1) Design Conditions

“AASHTO Guide for Design of Pavement Structures (1972 and 1986)” was used to
determine the thickness of the pavement layers. . The design condition is presented as

follows:

- Pavement type

- Design life

- Serviceability loss
- Subgrade strength

(2) ~ Adopted Design Thickness

Flexible design

10 years

2.5

: CBR=6

_ Pavement Component Thickness (cm)
AC Surface ' 5
AC Binder 5
ATB . o 10
Stabilized Aggregate Base 15
Subbase . - 35

Total 70
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Ii. PRELIMINARY ENGINEERING DESIGN OF BRIDGES
11.1 Bridge Categories

The preliminary engineering design for the bridge structures has been divided into the

following bridge categories:

- River Crossing (Thanh Tri Bridge);
- Interchange Structure;

-. Flyover; and

- Drainage.

11.2  Thanh Tri Bridge

Thanh Tri Bridge is basically a river crossing bridge and was separated into:

Main bridge which crosses water course .of the Red R.ivcr;
- Dyke bridge; and o
- Approach bridges prov1ded for both main and dyke brldges

A continuous prestreSsed concrete box girder schem_e was adopted for the main bridge.
The design features of proposed bridges are shown in Table 11.1.

Table 11,1 Design Features of Thanh Tri Bridge

- Category _ Bridge Type . Span Arrangement/

o : : - Bridge Length (m)
Main Bridge " | Continuous PC Box Girder 80+4@130+80 = 680
Approach Bridge (1) ) - : ' ,

.. 'Thanh Tri Side Continuous PC Box Girder - Bridge Length = 620

Gia Lam Side Continuous PC Box Girder Bridge Length = 780
" Dyke Bridge - . ' ' - -
Thanh Tri Side Continuous PC Box Girder | . 75+130+75 = 280
GiaLam Side - | Continuous PC Box Girder 50+80+50 = 180

- Approach Bridge (2) IR L S
Thanh Tri Side . PClorT-Girder - Bridge Length = 270
Gia Lam Side . Bridge Length = 300

Thanh Tri B.ridge'

Cll-1



(13 Main Bridge

The span arrangement of the main bridge is 80+4x130+80, an overall length of 680
meters, which gives sufficient clearance for the navigational requiremenis. To casc
construction the design separates lhc cross scction to form two individual and

unconnected box sections, one for each carriageway.
The pier type for thc Main Bridge was determined considering following matters:

- Piers are constructed in the normal watei course of the river and the

maximum depth of stream water will be up to 13 min ramy season;

- Superstructure consists of PC continuous box giidcr (80m+4x 130m+80m).

This is a large super'structurc' which will result in big reactions. It is required

for piers to have high rigidity and for the dimension of footing to be large.

Therefore, the type of piers will be a combined structure supportmg both for
Hanoi- and Gia Lam-bound camageways

- Due to 32.8 m bridge Width the piers will require crosshead to qupport the
bearings;

- The construction of piers in the river will disturb the water flow and will
cause eddies on the down stream side and consequentially scour action will

occur. To minimize scour action, the pier columns will be elliptical in shape;

- Ship/barge collision is on the design force of 125 tonnes. The protection
- system will be con'sidei'ed in the detailed design. '

According to the soil mvestigauon of Thanh Tri bridge area, the bearmg stratum for
foundation (N- valuc>50) appears on the elevation from 33 m to -43 m. Pile lengths
shall be approxxmdtely L = 32 - 35 m for the Main Bridge Cast in- suu concrete pile
$2000 is selected as the most smlable foundation type |

(2) ApprOach Bridge (1)

Superstructure consists of PC contihuous.box girder (Sp'ariSO m). Cmiipariiig with Main
Bridge the reactions are not as large $0 the scale of piers is not necessary to possesq the
high rigidity. Therefore, the substructure of Han(n- and Gld Lam-bound carriageway
shall be separ atcd from the aesthetic viewpoint.
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Piers near the normal water course of the Red River are submerged in the rainy season.
The type of piers shall be elliptical in shape taking into consideration the main bridge
pier type to aliow compatibility from an aesthetic viewpoint.

Selection of foundation type was investigatcd as samc procedure as main bridge, finally
' the cast-in-situ concrete pile 1500 was selected both for Approach Bridges (1) and (2).

(3) Dyke Bridges
The span arrangcments' Qf dyke bridges are as follows in the preliminary design stage.

Thanh Tri side 75 m + 130 m + 75 m = 280 m
Gia Lam side 50 m + 80 m+ 50m = 180 m

Howevcr further sludy is reqmrcd based on the survey results that w1ll be conducted in
- the detailed desugn stage

Pier types were determined referring to the results of the main bridge study. Cast-in-situ
concrete pile, $1500 was selected according to the same reason of approach bridges.

G Approzich Bridge (2) _

- Superstructure consists of PC simple. g:rder bridge (span = 30 m). The reactions from
| superstructure are further reduced than Approach Bridge (l) Similar piers to those of
Approach Bridge (1) were adopted

Referring to the results of slope and g;*OUnd stability analysis, the critical height of
* embankment is more than 10 m; however, it seems that the high embankment is nof

- practxcal in the urban area, so the critical embankment height is within 6 - 7 m at

abutments. The reversed T-type abutment was adopted i in the design.

11-3



11.3 Flyover and Waterway Bridges

The cross section of the main carriageway bridge is shown in Figure [1.1 and the Study
Team adopted precast beams to allow for future widening if required. For the type of
piers, abutment and foundation refer to Approach Bridge-2. '

< __25.0
3.0 7.0 - 1.5,20 1.5 = -
P
: g _ :
Shoulder| Through Travele I Through Traveled Shoulder
Curriageway Carriageway

|
e
Figure 11.1  Typical Cross Section for Flyover and Waterway Bridges
114  Interchange Ramp Bridges

The horizontal curvature of the ramps (slip roads) requires a cross section o be able to
resist both flexion and torsional mdments. The oplimuni_ cross section will be either a
steel or concrete Box.girder.‘ However,.'the decision for the mai_crial choice will depend

“on the time of construction. ‘A concrete solution would be the most_ f'_:con_lomical, should
the ramps be constructed at the same as SHTRR, where as a steel solution would result in
less disruption if ramps be built in a later period. Concrete designs were adopted in the
design. : o S S :



12.

12.1

CONSTRUCTION PLANNING
Construction Package and Scope

To consider a large scale construction, the entire construction is divided into 3 packages,
they are:

_ Pdtkago 1:  Thanh Tri Bridge;
Package 2:  Thanh Tri Section of Southern Hanoi Third Ring Road and
Package 3: Gia Lam Section of Southern Hanoi Third ng Road.

(1} Package 1

Package | is the construction of 2 x 15 m effective width Thanh Tri bridge and

- comprises:

- Main bridge;
- Dyke brzdgc and
- Approach bridges provided for both main and dyke brrdges

(2) Package?2

~ Main construction works in Package 2 is the construction of:

- Four lane lhrougirways, frontage roads and border facilities;

- One partial clovcrlcaf type interchange to connect Southern Hanoi Ring Road
(SHTRR) and National nghway No. | including flyover bridge;

- One Y-type mtcrchange to connect SHTRR and New National Highway No.
1 mcludmg ramp bridges;

- One half- dramond type mterchange to connect Thanh Tri bridge and dyke
road; and '

- Three prestrcssed concrete gnrder throughway brrdges

| '(.3) PéckageB

Main construction works in Puckagé 3 is the construction of:

- Four 1ane throughways frontage roads dnd border de]lltlE\} _ :
- One partml cloverlcaf type mterchdnge to connect SHTRR and National
Hrghway No. 5 including flyover brrdge,
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12.2

12.3

- One half-diamond type interchange to connect Thanh Tri bridge and dyke
road;

- One barrier type toll plaza; and

- One prestressed concrete girder throughway bridges.

Haulirrg of Construction Materials

The construction involves the hauling of a large quanllty of embankment, paving and
concrete work materials. Basically the pl 0ject area is provrdcd with a sufﬁcrem road and
inland water trampoﬁ network. However, the pavement conditions of the existing local

roads sometimes lack strcngth Pavement strengthenmg/repan will be necessary but

- construction of new roads is unlikely.

In the roadway construction of Thanh Tri and Gia Lam sections, the construction should
be executed in séquence in order to use the newly constructed road as'a_ pilot so that it
may be utilised in transportation of materials effectively. Existihg dyke roads and local
roads will be utilised systematically in order to expedite the construction work.

Source of Materials
(D Borrow Materials for Embankment Construction

Tablc 52 1n Sectron 5 shows the sources of embankment materlals for the construction.
The hauling distance (single trip) is gene;ally less than 10 km at present however this
distance may be increased in future due to the restriction of river sand exploitation since
a large scale constructions such as NH No. 1 irnprovelirent will start shortly.

' (2)'__. Sources of-Coarse Aggregate_s

The sources of Coarse Aggregates are shown in Tablra_ 53 in S_ectiqn 5.
(3) ~ Subbasc and Base Coarse Materials

Subbase course materrdls from the exrstmg rivers w111 requlre proccssmg for gradatron
control, cona:dermg the nature of dcposn

A number of aggregate producers are in operation in the NH No. 1 corrrdor Above
mentloned Mieu Mon and K1cn Khe quarrles are presently producmg crushed rock. The

ex1st1ng capacrty of each quarry is 200 ton/hour and practrcally no limit in thc limestone
deposit. ' ' ' '
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(4)  Asphaltic Concrete Mixtures

Producement of hot-mix asphaltic concrete is possible for the construction of asphalt
treated base course and binder/surface course.

Construction Method of Thanh Tri Bridge

(1) Main Bridge

~ Cofferdams with steel sheet/pipe piling in the water will be required for the substructure

construction. Cast-in-place concrete piling will be done using a reverse-circulation-drill
method.  The adoption of cantilever erection is required for the construction of

continuous PC box girders.

(2) Dyke Bridges

Piers of bridges must be located away from the dykes to avoid weakening of 'dyke

embankment and foundation in aecordance with the (Jovernmenl s requirement.  This

_ condrtron will also be applred durmg the p1er conqlructlon

3) . Approach Bridges

In general, 'post—_terisian or pre—tension method is applicable for the fabrication of PC box
girder/PC T or I-beams. However, the latter method req'uires a large investment cost for
the developraenl of the plant and is not advantageous unless scale of construction scale is
large. Also the latter method entails the'difficulty of hauling of girders or beams if the
road network lacks sufficient carriageway width and pavemenl strength for the pdseage
of large trailer lrucks

Construction Time Schedrlle

_The constructron trme schedule for each constructron package was prepared as shown in

F1gure 12 1.
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Ttem Month
0 2 4 6 8 0 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Prepartory Work

Cofferdams and Str.
Excavalion

Cast-in-Place Conc. Piles
Subsiruciure

Superstnucture

Bridge Furniture

Bridge Lighting

Paving and Road Marking

{ Demebilisation

Package 1: Thanh Tri Bridge

Item R ] ) - Month e C
- : : 0 2 4 6 8 10 12 14 16 ig8 - 20 22 24 26 28 30
Preparatory Work : . ‘ : } ;
Earthwork

Bridge Construction
Ditch and Culvert
Pavement Construction
Miscellaneous - and
Demobilisation

Package2:  Thanh Tri Section of SHTRR

ltem Month

Preparatory Work
Earthwork

Bridge Construction :

Ditch and Culvert h !

Pavement Consiruction
Miscellaneous and
Demobilisation

Package3:  Gia Lam Section of SHTRR

Figure 12.1  Construction Time Schedule
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13.

13.1

MANAGEMENT AND MAINTENANCE
Present Situation of Highway Maintenance Management
(1)  Organization of Ministry of Transport

Organization chart of the Ministry of Transport (MOT) is shown in Figure 13.1. As scen
in the figure, MOT has five burcaus:

Co- Vietnam Road Administration;
- Vietnam National Railway; '
- Vietnam Ri.yer Administration;
- Vietnam National Mar.itime; and
- Vietnam Highway Standing Committee.

(2)  Vietnam Road Administration Bureau

Road administration exists within the jurisdiction of MOT. Under the Government

__Decfe_:e No. 07, the Vietnam Road Administration Bureau (VRAB) was formed on 30

January 1993 and commenced operation on 26 May 1993, _

The VRAB has three levels of administrative groups as shown in the following and the

management is divided into 12 sections/offices:

- Management;
- Transport Companies; and

- Road Managernent Units.

The comprehenswe orgamzatlon of the VRAB is qhown in Flgure 13.2 together with the

number of employees for each group

| .(3) nghway Mamtenanoe Management

Regional Road Management Unit No 2 (RRMU No. 2} is responmble for road

' management and mamtenance of natjonal hlghways in the northern part of Vietnam.

_ RRMU No 2 s iocated in Hanm and i Is mamly respons&ble for the maintenance of the
Nauonal nghway‘; Nos I 2,3 4E 5 6, 15 70 183 and 279; atotal of | 476 S5 kim.

'RRMU No. 2 is comprlqed of 10 Road Management Dlvmone and four autonomous

enterpnses ‘Road Management D1v1sxons (RMD) are rcsponalble for the routine

mamtcnance of vanou‘; lengths of natlonal hlghway and receive an annual budget

‘ allocatlon ﬁ om the MOT
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The Management Division for Bridge and Ferry on the Red River has been included in
the above 10 Road Management Divisions.

The function of RRMU No. 2 is divided into seven departments and an engincering
" center as shown in Table [3.1.

Table 13.1  Organization of RRMU No. 2 Head Office |

Function Organization Units Staff No. of
- ' Units

Traffic Management Dept.

Administrative Dept.
Traffic Safety Dept.
RMU No. 2 anlnecrlng Center

L

2. Planning Economic Dept.
RRMU No. 2 3.  Financial Accounting Dept.
Management 4. Science and Technology Dept. 70 8 '
Departments 5. Personnel and Labor Dept. : :

6.

7.

8.

The organizations of betore—mentloned 10 Road Management Divisions (RMD) a'nd four
autonomous enterprises are shown in Table 13.2 together with numbers of etaff tor each
'orgamzatlonal unit. ' -

Only routiné maintenance budgot has been allocated to RMD and the other budgets for
medium and large scale maintenance/repair has been allocated mostly to the Transport

' Construcnon and Repair Company Allocated budget in 1994 and 1995 is shown in
Table 13.3. '

RMDS sutfel from lack of maintenance oqulpment In most cases, available eqmpment _
_ consists only one unit of grader, pick-up truck, and road roller.

Transport comtrucuon and I'f:pdll‘ company posses,ses the followmg veh1cle9 and
equ1pment for road mdm(cndnw and repair (Tablc 13. 4)
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Table 13.2

Organizations of 10 RMD and Four Repair/Production Units

Function Organizational Units Staff | Scction | Team
1. Road Management Division (RMD) 241 4 7
No. 222 o
2. RMD No. 224 246 4 9
3. RMD No. 226 257 4 5
Road 4.  RMD No. 232 249 4 6
Managemen[ 5. RMD No. 234 387 4 4
(RMD) 7. RMD No, 238 137 4 5
8. RMD No. 240 131 4 4
9. RMD No. 242 300 4 5
10.  Management Division of Bridge and 180 4 4
Ferry on the Red River .
1. Transport Construction and Repair 283 4 4
- Company 230 '
- Repair 2. Transport Mechanical Enterprise No. 2 122 3 3
Production |3, Transport Material Support Engineering 213 3 °3
Unit - Construction Company S :
' 4. Transport Material Production Company 457 5 4
Table 13.3  Allocated Budget for Maintenance and Repair
Categoryof Allocated Budget (million Dong)
Maintenance/Repair 1994 1995
Roeutine Maintenance 12,886 16,136
Medium Scale Repair , - 23,712 24,484
Large Scale Repair 14912 17,327

Notes 1) Routine Maintenance:  Pavement potholes, drainage, signs, lane markings, weed

2y Medinm 'Repair: _
3) Large Scale Repair:

Pavement overlay (2 cm - 4 cm), 163 km/year
Pavement over[_ay (15 em - 20 cm), 29 km/year

Table 13_.4 _ Vehiéles_ and Equipment Possessed by Transport Construction and Repair

Company
Type of Equipment Number of Uni

Concrete mixing plant |
Truck, 10 tons 10
Steel wheel roller - l
‘Tire roller - 1
‘Macadam roller 3

3

Passenger car
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13.2

Management and Maintenance Plan
(1)  System of Highway Maintcnance

In order to attain proper highway management and maintenance, all systems of highway
maintenance have to be carried out orderly and in a proper manner, and established
organization must be consistent with the requirement of work components and needed
capacities, - Figure 13.3 shows the general flow chart of the recommended overall
highway maintenance works. )

(2) Maintenance Operating System

Highway Maintenance covers various activities refated to inspections maintenance and

repairs, which requ1re ‘quick response and are approprlate to keep the hlghway open to
trafﬁc

The following' malters must be Speciﬁed' to implement the above operations:

~ Communications system (lnstructlon respt)nse duty; decision ~and
: coordmatlon) between headquaxters of Muntenance Umt and Mamtenanee
Division; and .
- Bxtent of act1v1ties and reSp()nSlblllty of the Maintenance Umt dnd
" Maintenance Dlvmon

The following should be coﬁsidered to encourage the use of contractors 1o carry out
highway maintenance activities: '

L Ma’intenahce activities based ona monthiy and ahrnjal programme;

_ . Clarification of workmg criteria of malntenance and repairs;

- Formulatlon of contracts superwsmn and acceptance system for hlghway
maintenance work and ' o :

- Prov1510n of guidance o the contractors as to the mgmflcance of highway =
maintenance. ' '

(3) Data Base and Management System

Data base and management system is mdlspensable for hxghway mamtenanee One of
the most important activities is to collect rehable data, in partlcular to collect and keep
as-built drawmgs and documents 1nclud1ng deSJgn reports and spemﬁcanons, o

construction record, and historical repair records
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133

134

(4) Activities and Tasks of Highway Maintenance
The activities and tasks of the highway maintenance are shown in Figure 13 .4.
(5) Safcty Mecasures during the Highway Maintenance

Highway maintenance will be conducted, in careful consideration of traffic regulatlons
traffic safety and circumstances along the highway.

Personnel in charge of traffic control will be assigned during the maintenance and

repairs. They will ensure smooth and safe traffic flow and worker’s safety.

(6} Traffic Control Measures

The date, time-frame, construction methods and proposed traffic control measures will be
analyzed for the highway maintenance activities based on traffic volumes, number of
traffic lanes and detours. '

Recommended Maintenance and Management Body

It is recommended that new Expressway Managemcnt and Maintenance Unit as well as

- Operation and Maintenance Division will be set up in the orgahization of Vietnam Road

Administration Bureau to attain efficient managemem and mamtenance of SHTRR and )
future Hanoi Third ng Road

Itis also recommended that the force account activities of the Expressway operation and '

maintenance will be kept at minimum level in 5c0pe and volume and the major part of '
the works should be done by contract basis. Howcvcr Expressway Maintenance Unit
musl undertake mformdhon coiiecllon & dlssemlnation and maintenance act1v1t1es '

rcqumng a quick ruponse

Reccm'mended.Operation and Maintenancé Equipﬁient :
() chmrcd Vehicles and Equxpment

The Division w111 be eqmppcd w1th the followmg lxmlted kmds of cqu:pment for .

'operalmn and maintenance works undcr such a syslem

- Commumcatlon cars, patrol cars and mamtenance vch1clcs for expressway '
patrol mqpectlon and qupervmon of maintenance works bemg carried out by
lhe contractors; '
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Functions

HIGHWAY
MAINTENANCE

Components

Activities and Tasks

Inspections

Inspection:
Routine, Periodic & Special Inspections

Road Cleaning:
Road Surface, Tunnel Wall, Drainage and other road lacilities

Vegetation Contiol:

Grass Cutting, Planting

Mainicnance

Repairs of Tmaffic Safety: Guardrail, Traffic Signs, Roadway
Lighting ¢tc. management facilitics

Repairs of Pavement:

Potholes, Pawching, Sutface Treatments, Rutting, Cracks

Miner Repairs of Bridges:
Curh, Railing, Painting

Minor Repairs of Other Structires:

Culveris, Drainage Structures

Others:
Minor chalrs of Disasters Prcvenuon & Resloratrons cte.

Repair of Pavement:

Overlays, Replacement

L~ Repairs

Repairs of Bridge:
Slab, Girder, Joint, Bearing, Picr, Abutment

Repairs of Other Structures:

Culvents, Drainage Structures

Disaster Prevention & Restortion:

Slope Protection, Retaining Walls, Pavement, Bridge

Figrrre 134 Activiti'os and Tasks of Highway Maintenance

Trucks, dump trucks, small crane vehicles, small rollers and tampers, air

. compressors, breakers, asphalt cutters, etc. for routme mdmtenance and

emergency reparr works on occasions of accrdcnt and disaster;

Water tankcrs grass cutters, etc.; and

. Ambulance vehicles.

'(2) Workshop and Depots

Workshop and depot will be located near Operatron and Maintenance Division (OMD)

building. However, they might be of small scale since major maintenance and repair

work will be done by contractors under the supervision of OMD.







14.

14.1

142

PROJECT COST ESTIMATES
General

The estimate of the project cost was based on the results of preliminary engineering
design, quantlty take-off of each work item, and the studles on construction planning and
method as described in the precedmg chapter%

The basic premises in estimating the project cost arc as follows:

All the construction work will be executed by constructor(s) to be selected by
mtemahonal competltxve blddmg,

- The unit cdst of each cost componer__lt was détermined based on the economic
conditions prevailing in January 1998 (USD $1.0 = 12,950 Dong);

- Engineering services cost is assumed to be 3 % of the construction cost;
- Supervisory services cost is assumed to be 4 % of construction cost; and

- Physical contingency is estimated to be 10 % of the total of construction cost,
land acquisition and resettiement cost, engineering services cost and
supervisory services cost. ' '

The project cost was estimated in financial cost.

Construction Cost -

(D) Unit Cost of Construction Works

'Thc unit cost of construcuon works were studied based on the material cost cqu1pment
- cost, Jabor cost, overhead and profit for chief work items. The analyzed unit costs were
: '_compared with currcnt b_:d prices and adjusted as rcqu1red to obtain the most realistic

prices.

(2) Estimated Construction Cost

The summary of estimated construction cost by each construction package is shown in

Table 14.1.
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Table 14.1  Summary of Estimated Construction Cost in 1998 Prices

Package Construction Package Foreign TLocal Total
No. Exchange Currency
* | Thanh Tri Bridge 1,451,400 | = 967,600 | 2,419,000
Thanh Tri Scction of SHTRR 473,168 315,445 788,613
Gia Lam Section of SHTRR 285,483 | - 190,322 - 475,805
Total 2,210,051 1,473,367 3,683,418

Note: SHTRR denotes Southern Section of Hanoi Third Ring R_olad.

143  Land Acquisition and Resettlement Cost

Land acquisition and 1csettlement cost was e‘;timated based on the area of required land

acqun‘ntion estimated in the prehmmary engineering demgn and the estimated buxldmg
areas and number of resettled families in the field investigations.

lhc summary of estimated land acqumtlon and resettlement cost by each package is
shown in Table 14.2.

Table 14.2 Summary of Estimated Land Acquisition and
: Resettlement Cost (Cost in Million Dong)

‘Package 1:  Thanh Tri Bridge

Compensation Items Costs : Notes
(mill. VND) -

Compensation | 1) Land compensation . -
Assets 4) Crops compensation - - 643
Subsidy 7) Assistance for recovering - 801
Subtotal . o ' 1,444 : -
Administration costs : ' 721 5% of the subtotal
Allowance . 270
- Grand Total =~ ' - 1,786
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Package 2:  Thanh Tri Section of SHTRR
Compensation ltems Costs Notes
(mill.VND)
Compensation | 1) Land compensation 17,375
2) Houses compensation 34,065 | Level I or 11
3) Other building compensation 7,859
4) Crops compensation 3,073
' Subtotal 62,372
Subsidy 5) Personal subsidy 2,160
' 6) Business or trade subsidy 198
7) Assistance {or recovering 5,018
8) Assistance for moving 261
- Subtotal 7,637
Compensatlon and subsidy total 70,009
Infrastructure cost for the resetilement sites 18,855 | - :
Administration costs : : : 3,500 | 5% of the compensation
o ' : and subsidy costs
Allowance R 10,263
Total 102,627
~ Package 3: Gia Lam Section of SHTRR
Compcnsatlon Itcrns - Costs Notes
: (mill. VND)
Compensation 1) Land compensation 3,515 :
- | 2) Houses compensation 1,640 | Level Il or 11
3) Other building compensation 346 | Graveyard included
4) Crops compensation 1,660 ' '
AN . Subtotal - 7,161
Subsidy 5) Personal subsidy 144
6) Business or trade subsidy 4
7} Assistance for recovering 2,975
8) Assistance for moving 20
S Subtotai 3,143
Compensatlon total ' : 10,304
Infrastructure cost tor the resettlement sites . 1,290 ¢ . .
Admmlstratlon costs ' 515 } 5% of the compensation and
: | subsidy costs
Allowance L 1,345 } 10 % of the above
. Grand Total : 13,454 | - ' '
: SHTRR denotes Southern Section of Hanoi Third Ring Road.

_Note
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14.4 Estimated Project Cost

The estimated Project cost in 1998 prices is shown in Table 14.3 together with the shares

of foreign currency and local currency portions. The Project cost is expressed in terms of

financial cost.

Table 14,3 Summary of PFOJBCt Costs of Forelgn Exchange and Local Currency
in 1998 Prues
Package 1: Thanh Tri Bridge : ' e
: : Unit; Million Don
Description - - Foreign Local Total
' " Exchange - Currency .
(1) Construction - 1,451,400 967,600 | 2,419,000
(2) Land Acquisition and Rcsett]ement 0 1,786 1,786
(3) Engineering Services (3%) - . ..50,799 21,771 72,570
@) Supervision Services (7%) ' 118,531 - 50,799 169,330
(5) Physical Contingency (10%) 162,073 | 104 196 ) 266 269
. Total - 1,782,803 _ l 146,152 | 2 ,928,955
o o . . Unit: Million Dong
Description - - Foreign - Local Total
' Exchange - Currency o
(1 Comtructlon : - 473,168 315,445 788,613
(2) Land Acqulsmon and Resettlement i -0 102,627 102,627
g.3)7Epg}peerrdl‘_qgﬁerwces (3%) ' 16,561 7,097 - 23,658
(4) Supervision Services (7%) 38,642 16 561 55,203
() Physical Contlngency (10%) ' 52 837 44 173 97,010
Total - 581,208 485 903 1,067,111
E'lQ];ﬂgg 3: Gia Lam SQS‘“QD Qf SHIBB R . R
' : S R Unit: Million Dong -
Description Foreign Local Tolal R
. Exchange | = Currency | _ R
(1) Construction . . 285,483 190,322 475, 805 '
(2) Land Acquisition and Resettlement =0 | 113454 ‘13,454
(3) Engineering Services (3%) 9992 | . 4282 14,274
(4) Supervision Services (7%) 23,314 9,992 " 33,306
(3) Physical Contingency (10%) 31,879 21805 | 53,684
Total ' ~ 7 350,668 239,855 590,523

Note: SHTRR denotes Southern Section of Hanoi Third Ring Road




15.

15.1

PROJECT IMPLEMENTATION PLAN
Execution of the Project
(1) Executing Agency

Project Management Unit Thang Long (PMU Thang Ldng), Ministry of Transport
(MOT) is the Project executing agency and responsible for the execution of the following
tasks;

- Prc construction Works |
. Engmeermg Services (Rcv1cw of Fcas:bthty Study and Detailed Design);
and . :
+ Land Acquisition and Resettlement.

- Construction Works and Construction Supervision

The nece_s_safy land acquisiﬁoh and resettlement within proposed right—of—Way will be

| undertaken prior to the start of the construction works. The organization chart of PMU

Thang Lohg is shown in Figure 15.1. -
(2) 'l.’rocﬁren'.lent of Cohtractor(s)

Tender lot for the Project will be decidéd in consultation with the international financing
agency. All times to be financed by the international financing agency shall be procured

" through international competitive bidding with pre-qualification in accordance with the

gui.delines of the _intéfnational ﬁnanéing agency for procurement.

(3) Cohsul_ting Sei"viée for the Project

The selection and employment of t_hé consultant for the cons_ultihg cﬁgincering (detailed

design) z_md supervisory services shall be done in short-list method in accordance with |
the guidelines of the international financing agency.

4) Budgct_ary' Appropfiatioh for the Project

Any portidn of the Proje-ct not covered by'thc loan of the international financing agency

.are' to be financed by the budget of the Govemment.
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15.2

Project Implementation Time Schedule
(I3 Construction Package

To consider a large scale construction, the entire construction is divided into 3 packages,

they are:

- Package | : Thanh Tri Bridge;
- Package 2 :  Thanh Tri Section of Southern Hanoi Third Ring Road; and
- Package 3 :  Gia Lam Section of Southern Hanoi Third Ring Road.

) Construction.T.ime Schedule

Construction time schedules were prcp'al"ed based on the actual work quantities, site
conditions and practical and economical cohsl_ructidn mélhods_. Taking into account the
scale of the construction and the urgency of the Project, the maximum construction
period were set: o o '

- Package 1 4 yearsi and
- Package 2and3  : 2.5 years.

As shown in Figure 12.1 in Section 12, the completion of the construction in all packages
“will be set at the same time of 48" month to attain the optimum investment schedule.

(3)  Project Implementation Time Schedule

' Projecf indplenientation time schedule was tentatively drawn up as shown in Figure 15.2.

Description 1999 2000 2001 2002 2003 -

Detailed Design . —

Package |

Land Acquisition and
~ Resettlement

. Construction

Packages 2 and 3
. Land Act;ﬁisition and
Resettlement

Construction ) . o ﬁ

o Figure 152 Projéct Impiementation Time Schgdule
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15.3 Estimated Project Cost and Annual Fund Requirement
(1)  Estimated Project Cost

The summary of project cost in 1998 prices is shown in Table 15.1. The project cost was
expressed in term of financial cost by each construction package.

" Table 15.1 Summary of Estimated Project Cost in 1998 Prices

Package . Construction Package Project Cost
No. : ' (Million Dong)
Thanh Tri Bridge 2,928,955
Thanh Tri Section of SHTRR B 1,067,111
-3 Gia Lam Section of SHTRR 590,523
Total - o 4,586,589

~ Note:  SHTRR denotes Southern Section of Hanoi Third Ring Road.
(2) Estimated Annual Fund Requirement

A tentative disbursement schedule for the implementation of the Projcct was prepared as
shown in Table 15.2. ' o :

Table 15.2  Estimated Annual Fund Requirement

_ _ _ S (miiljo_n Dong)
Istyear 1999 sy
Ind year 2000 - 361,320
rdyear 2001 1,054,047
4th year 2002 1,740,617
Sthyear 2003 1,307,079
* Total o 4586589

Note : Costs are in 1998 prices and no price con_tihgeﬁcy is included.
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16.

16.1

ECONOMIC AND FINANCIAL ANALYSIS
Economic Analysis
(1) Economic Cost

The investment cost of the Project was estimated at 4,586,589 million Dong:

a) Highway and Intcrchahgc 1,390,860 million Dong
b)  Thanh Tri Bridge 2,660,900 million Dong
c) Engineerin'g and supervision 405,175 million Dong
d)  Land acquisition 129,654 million Dong

Total - 4,586,589 million Dong

Economic cost can be calculated by removing various distorted factors

such as

import/export taxes, regulation of minimum wage of unskilled labor, monopoly of land,

foreign exchange rate fixed by the government, etc. Table 16.1 shows the conversion

result from market price to economic price.

Table 16.1 Cdnversioh to Econom.ic'C.ost' from Financial Cost

Unit: Million Dong

: Investment | Foreign : " Local Portion - C Overall | Investment
Items Costs Portion [Tradable iNon-traduble : Skilled { Unskilled | Transfer {Conversion| Costs in
In Market : Goods Goods t.abor Labor (Tax) Factor Economic
Prices | 1.004 1.004 0.996; 0.985 0.300 0 Prices

Hwy & Interchange | 1,390,860, 80% 4% - 4% 59 S 2%F  5%| - 89%| 1235710

Thanh Tri Bridge 2,660,§OO 80 % 4 % - 4% S%: 2% 5 % 89 % 2,364,077

Engitl.Superyision 405,]75 B0 % . 15% : 5% 90 % 365,042

Land Acquisition 129654 0% 00%: - : 100 %] 129,135

. Total 4,586,589 o - L _ | 4,093,964

Routine 27,5200 . 0% 2%; - 1% 0% C90%: - 5% 27 % 7420
Maintenance . : ] .

Periodic Repair 4,587 0% S 5%E . - 3% 2% 0% . 5% 29 % 1,329

Note: Rouline maintenance cost is estimated at 0.6 % and Periodic maintenance cost at (.1 % of the total investment cost.
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Table 16.2 shows the construction'pcriod and cost allocation to 5 years,
Table 16.2  Yearly Allocation of Project Cost

Unit: Million Dong

Project Implementation | Allocation Financial Cost Economic Cost
Implementation Year Ratio ' o
I'st year 1999 ' 3% 123,517 110,251
2nd year 2000 8 % 361,329 322,520
3rd year 2001 23 % 1,054,047 - 940,837
4th year 2002 38 % 1740617 1,553,665
5th year 2003 28 % 1,307,079 1,166,691
Total _ . 100 % - 4,586,589 4,093,964

Note: Cost at 1998 Prices
(2) Benefit of the Projcbt

" Table 16.3 shows benefits by the realiszit_ion of the Pr'oje_ct.' In the city of Hanoi, average
driving speed is less than 30 km/h at present. Main bé_neﬁts by' the cbnStrﬁction of Thanh
Tri bridge and SHTRR are; time cost saving _of passenger and vehicles, and vehicle

operating cost saving.

Table 16.3  Kinds of Benefit of the Project

(1 Benefits of Driving Time Saving -(or Time Cost Saving) _
(2) - Benefits of Dr1v1ng Cost Savmg (or Vehicle Operatmg Cost Savmg)
3 Benefits fmm Increase of Land Product1v1ty
(4)' Other Benefits;

1) Decrease of Traffic Accideﬁt

2) Increase of comfortableness of traveling -

'3)  Decrease of spoiling loss of agricuitural products '

4) Enhancement of Urban De..velopment :

5) Strengthening the Function as the Capital City

6) Decrease social cost by Improvement of Environments

7 Enhancement of Somal Development

"~ 8) Integration of the Region
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Figure 16.1 shows the method of measuring the value of saved time of passenger.

Passenger Time valac Time value
4.7| Passcngercar | 1800h/y | Working | 2.8 02 % Trip
6,1 23;()45(10|1g 3,402(1gfh 93.42donglmin.
GRDPlyear .- ' .
6.67]_,89(}mi1.dg GRDP/worker 1.0 Bus 1800h/y | Working | 29.3 51 % " Trip
o 1,289,062 dg 1,289,062dong Ti6dgih 178.36dong/min,
No.of workers :
5,175,772 ' Motorcycle | 18001/y | Working | 1.06 62 % Trip
2.8} 3,70,053dong 2,(59dg/h 22.25dong/min.
Income sttueture | ' No. of passenger Productivily
Working hour

Figure 16.1 Trathdrtation Time.V_alue for Time Saving Benefit Cal'(_:ﬁlation '

Vehicle operation cost sa#ing benefit is affected by many factors such as, vehicle type,
running speed, road conditions, traffic conditions and others. Tzible 16.4 shows vehicle
operatmg cost per Vehrcle-km Seven vehicle types were cldsmﬁed into four types
- calculating from weighting average usmg composition ratio of vehicle types based upon

the result of lrafﬁa, count survey.
Table 16.4 Estimation of Economic Vehicle Operéting Cost

Unit: Dong

Passenger Car _ Bus Truck . - M.Cycle

- Tems . . | Pas. Car Van | Mid-Bus L.Bus | MTruck  H.Truck M.Cycle

Running Costs/vehicle-km | 1,656.51 - [,137.08] 1,369.21 3,544.46[ 2,00643 2,781.66 280.38
Vehicle Component 084 ©  016] 067 0.33 089 0.1 1.00
Weighted - | 139147 18193] 91737 1,169.67] 178572 30598 28038
Running Costs/vehicle-km : 1,573 o 2,087 ] ' 2,001 280

. |Fixed Costs/Vehicle- km 392.60 410.34 620,00 1,471.70 954,15  1,356.38 41.14
‘[ Vehicle Component “os4 016|067 . 033 089 ol 1.00
Weighed 32978 6565 41942  4sse6| 84920 14920 4114
Fixed Costs/Vehicle-km S 395 905 .- 998 41
Grand total -~ oo 1,968 S 2,992 3,000 321

N(')le:. Base spéed of.pzls'scnger car and van are 45 km/h, and others 40 km/h
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Driving speed will decrease year by year as traffic increases in the Study Arca. VYehicle

operating cost will increase, as vehicle speed decreases. Table 16.5 shows the set speed of

vehicle by year and by vehicles.

Table 16.5 shows road users benefit of vehicle operating cost from shortér distance.

Driving distance on street by vehicle type was estimated based on origin and destination

survey. Road user can save average 6.5 km by using project road. V.0.C saving from

'highcr design standards was estimated by the deference of driving speed between project

road and ordinary street for 12.3 km,

Table 16.5

Saving.by Distance Reductiof -

v.0.C 'Saving by Distance Reduction and Driving Speed Increase

Unit :Dong/Vehicle

Vehicle - Driving Dislance . Driving Distance (km} V.0.C Saving
Typc by 0.D (km) . - Street Project Saving 1998 2020
Passenger Car - 25.8 24 % 18.37 12.3 6.07 17,751 20,623
Bus 27.3 26 % 19.44 123 7.4 22,751 24,700
Truck 2’6 27| 2037 123 so7] 33477 36953
* IMotor Cycle 239 23 % 17.02 12.3 472 1,685 - 1,808
Average 26.4 100 % i8.80] 12.3 650 - -
~ Saving by Driving Speed Increase _ o
' - Unit :Dong/Vcehicle
Project Road Street V.0.C. Savings
_ 20042020 1998 . 2020 1998 2020
Passenger Car - 23,764 35,953 - 41,771 12,189 C 18,007
Bus = 30,959 39,188 | 42,546 220 s
Truck | - 37,220 51,045 56,346 13,825 19,127
Motor Cycle aon| 439 4711 369 689
(3) . Result of Economic Analysis

The internal rate of return is the discounted rate in which discounted present value of

benefits cquals to the total dlscounted present value of costs. The hlghcr the economlc

mtemal rate of return, the higher the priority of the PrOJect

At the same time, 1f the

internal rate of return turns out higher thdn the opportumty cost of capitals that is 12 %,

investment is proved to be feasible.

The result of economic study revealed the following indicators: .
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16.2

(a)  Benefit cost ratio discounted at 12 % 1.12
(b)  Net present value discounted at 12 % 329,000 million dong
(¢) Economic internal rate of return 13.14 % .

~ This project is judged feasible, showing 13.14 % of EIRR, higher than the opportunity

cost of capital in Vietnam.
Financial Analysis
(1 “ Toll Fee and Road Users’ Benefit

Users’ benefit of the Project consists of three items as shown in Table 16.6: 1) time cost
qavmg of passenger, ii) vehxcle operating cost savmg from distance Ieductlon and 111)
vehlcle operatlon cost savmg from higher design standards.

Table 16.6 Road Users’ Benefit by One Trip in the Year 1998 and 2020

Unit: Dong/vehicle

Yehicle | ‘lime Saving Benefit Vehicle Operating Cost Saving Benefil  |Total Road Users’ Benefit
Type R Distance Saving Design Difference : .
' 1998 . 2020 1998 2020{ 1998 2020 1998 2020
P, Car 2,579} - 4,387 17,751 20,623 12,189 18,007] 32519 43,017
- |Bus’ 6,128 9,364 22751 24,700 8,229 11,587 37,108 45.651
" | Truck 0 .00 33477 36,953 13,825 19,127 47,302 56,080
M.Cycle 588 946 . 1,685 1,808 369 689 2,642 1,441

Leve! of toll fee must be less than users’ benefit. Toll on the project road for 1998 was
assumed to charge the same toll as Thang Long bridge since it is reasonable and realistic
to charge of aVerage toll of 45.2 % of uSerS benefit.

Toll fee in future wﬂi mcreasc as users’ benefit increase in accmdance w:th congemon

1ncr0dbe in the cny road Thcrcfore followmg two cases of toll levels were used for

: estlmallon of revenue Lal(,ulallon as shown in Table 16 7

Casé 1 To keep the same toll/benefit ratio of prec;ent averagc 452 % (Thang
Long brldge) till the year 2020

' Case 2: To gradually mcreasc toll/beneflt ralzo from 45. 2 % in 1998 to 70 % in
- 2020

16-5



Table 16.7

Toll Fee Balanced with Road Users’ Ben.efit and with Thang Long Bridge

Unit: Dong

Vehicle 1998 2020
" Type Users' | Toll/B. | Thang Long Case ] Case 2
Benefit | Ratio } - Toll [ goeni [y ratio]  Toll | Benetit [178 ratio] ol

Passenger Car 32,519) - 36.9% 12000 43,017 369% 15874 43017 0% 30,112
Bus 37.108] 579 % 20480 45651 S57.9% 264261 45651 - 0% 31956
Truck 47,302 483 % 22,340, 56080 483%  27079] 56080  70% 39,256
Motor Cycle 2.642) 318 % 1000) 3443 37.8% 1308] 3443 70% 2410
Average 29,803 452% 14330 37,048 452% 17,670 37,048 0% 25934

2)

Comparison between Toll Fee and Maintenance/Opcration Cost

Table 16.8 is the result of comparisoh of _roatine/periodic maintcnance cost of project
road and operation cost for toll collection which is assumed at 20'% of toll revenoc with
toll revenue from 2004 to 2028 Costs and revenue are compared by present value of
1998 prlce discounted by 15 %, average mterest rate of market Followmg revenue and
cost ratio are obtained; ' '

Case 1 * 235 billion 779 billion ' 3.32
Casc?2 290 billion 1,055 billion 3.64

Revenue of both case 1 and case 2 can cover the maintenance and operation cost, and
gets more than 3 times revenue. ' '

(3)  Result of Financial Analysis

Viability of investment is proved by the comparison bctﬂvee'n .'toll revenue and
cxpendi(ure using indicator of FIRR. The financial rate of return is the discount rate in
which total discounted present value of tol} revenue equals to the total dlscounted value
‘of cost. If the FIRR turns out hlgher than the mtele%l of malket investment is provcd lo
be feasible. '

The result of financial smdy'révcaled. thc_following FIRRs:

Casel = Case?

Government base ~ Soft loan 70 % and bank loan 30 % 283 . 5.64
Privatebase - Equity 30 % and bank loan 70 % - - 2.80 5.63
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As Table 16.9 shows FIRR should be higher than 4,61 % in the case operated by the
Government. It should be higher than 8.5 % in the case operated by private company,
which includes 10 % of interest, around 2 % of dividend and 3 % of profit.

Table 16.9  Average Interest Rates for Cases Imi)lemented by
. Private Sector and Government

Unit: Million Dong

Sources Component Amount - Interest Rate Amount Av, Interest Rate
1) Implementation by Government _ :
Soft Loan - 70 % 3,210,612 23 % 7'3 844
Bank Loan 30%| 1375977 10% 137,598 |
100 % 4,580,589 o 211,442 4.61 %
2) Implementation by Private Sector | (Dividend+Profit)
Bquity 0% 1375977 @ %3 %) 68,799
Bank Loan ~ 0%| 3210612 C10%| 321,061 |
100 % 4,586,589 | ' 389,860 8.50 %

'Finan(j,iz.ll viability can be cdnclu_déd as follows: _
i) Pfoject Implc'm'ent'ation by the GoVemmént : o

Case I: - FIRR of 2. 83 % is lower than the averagc mtelest rate of 4.61 % and
~ judged to be ﬁnancaally not feasible. '

- Case 2: FIRR shows 5.64 % which_ is highcr than the average interest rate of
' 4.61 % and the Project is judged to be fiﬁanciélly feasible.

) Pfoject Ixnplementétion by Priyr«ite Sector

‘Case 1 and 2: Calculated FIRRs afé 280 % and 5.63 % for Case 1 and Case 2
rc%pectlvcly These FIRRS are far lower than the average interest
rate of 8.50 % and )udged to be ﬁnanc1ally not fea51ble |
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17.

17.1

17.2

ENVIRONMENTAL IMPACT STUDY
Scope and Objectives of the Study
(1) Initial Environmental Examination

Initial Environmental Examination (IEE) was carried out along the following threc

alternative routes (refer to Section 7.1 Study of Alternative Routes).

Alternative-1 . Shorter Bridge Length Scheme
Alternative-2b  :  Least Affected Inhabitant Scheme
Alternative-3 . Least Land Acquisition Effort Scheme

The objective of the IEE is to identify the significant environmental factors along the

above three alternative routes.

(2) Environmental Impatt Assessment

..Environmentel Impact Assessment was carried out along the selected SHTRR (i.e.

' meludmo Thanh Tri Bridge) route The envlronmental investigation arca coveled 200m

- wide strlps (i.e. area 100 m from pianned hrghwa.y centerline on both sides) along the

SHTRR

The ob_]ecuve% of the EIA are to analyze and forecast the nnpacts of the significant
‘environmental elements and to consider the mltrgdtron measures for the possible serious
adverse impacts. '

Study Method

The IEE was carried out based on the available data/information obtained by data

collection from the relevant agencies and field observatlons An overall evaluation

' (env1r0nmemal screening and scopmg) of po%srble enwronmentdl impacts which will be

cau%ed by the pTOJCC[ activities was carrred oul based on a checklist method.

Fmiher, based on th_e res_Ulls of the IEE, environmental_ survey results and other available
~ information, the existing environmental conditions in the selected route and the adjacent

erea' were identiﬁed and the ~expected  significant environmental impacts in the
: construcnon phase and operatlon/rnamtenance phase were analyzed. Finally, based on

- the above mentloned analysea countermeasures to mitigate the pObSlblC serious adverse

' lmpacts catised by the Project were considered. The countermeasure study included {he

overall cost estlmanon for lhe executlon of envnronmentdl countermeasureb

17-1



17.3

174

Environmental Evaluation

Rased on the results of the IEE and EIA analyses, the environmental evaluation in the

construction and operation/maintenance phase was carried out for the sclected route as
shown in Table 17.1.

Mitigation Measures of Adverse Environmental Impact

Although the engineering design and construction methods will also consider the

" mitigation measures for expected environmental adverse impacts, the following measures

should be taken:

()

2

Construction Phase

Control of water poilution for toxic waste and aéid sulphate or alkaline

effluents;

Implementation of water quahly momtormg for the construction workq

- Erosion and sediment control such as re- vegetat:on for land disturbance

_ areas;

Control of air polluuon such as sealmg of local access road surfdces,

_Implementatlon of air quality monitoring for the construction vehicles;

Control of construction noise and vibration especially at concrete bathching .
plant; | -
Management of procurement/dumpmg of constructlon materials suc,h as
bridge foundation piles;

Maintenance of temporary comtrucnon works; and

Instruction of the workers concemlng the lmpOI'taIlCC of the cultural '
properties.

Operalion/Maintenance Phase

Erosion control such as rc—vegetatmn of the rlver banks

Control of water pollution for acmdental qpllls into the rivers;
Implementation of air quailly momtormg for the mcreased future trafﬁc
Implementatlon of trafﬁc none momtormg, and '

Consideration of a noise batri 1er dlong Tran Phu pnmary school
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Table 17.1

Summary of Environmental Evaluation

No.

Environmental ltem

| Evaluation I

Impacts and Reasons

Social Environment

1

Resettlement

A (C) |About 100 dwellings andabout 12 hectares of agricultural lands will be
demolished by the project.
2]Economic Activity A (C)  |Paddy fields and fish ponds will be lost in some portions by the project.

O ©)

However, regional economic activities will be vitalized by the project.

(%Y

Traffic/Public Facilities

AN

The optimum route is designed to pass very close to some public
facilities such as primary school.

N

Community Severance

The optimum routeis plannedto avoid passing the densely inhabitant
area. . : '

5|Cultural Property - The optimum route is keep distance to important cultural property,
6{Rights of Common - There are no government regulations for fishery right.
7iPublic Health Condition - Public health issues will not occurred by the project.

- 8l Waste A (€ _[Waste management at construction phase should be considered.
S{Hazards(Risk) -

Natura) Environment

Risk of hazards will not increased by the project.

10

Topography and Geology

As the project scale is not large, changc of topography and geology
will not occurred by the project.

11

Soil erosion

Mitigation measures for topsoil crosmn by ramfall after vegetation
removal will be needed.

12

Groundwater

Change of the distribution of groundwater will not occurred.

I

[

Hydrological Situation

Change of the river discharge and riverbed condition will not occurred.

. 14|Coastal Zone

| The project site is not included in coastal zone.

15

Fauna and Flora

There is no endangered/rare species in the project sue and thc impacts
on the existing ecosystem by the project will be very few.

Meteorology

16 - Change of meteorological conditions will not occurred by the project.
17{Landscape " () |Although aesthetic deterioration may occurred due to the construction
: O ©) wastes and etc., the bridge’s demgn is taking into account a harmony
with local naturai view.
Pollution : _ : :
" 18|Air Pollution A (@) |As thetraffic volume will be increased slightly, air poilution caused by
: o : A (0)' the project at construction and operation phase may slightly occurred.
. Mitigation measures should be considered.
19{Water Poliution A (€) [Slight increase in water pollution by the projectat construction phase
' mainly due to construction wastes, Mitigation measures should be
: . : considered. :
20|Soil Contamination - As the construction methods will be considered the countermeasures
: for soil contamination, the impact will be very few. :
2]1|Noise and Vibration . . A (C) As the optimum route is designed to pass close to houses andexisting
' A ©) properties in some sites, the slight traffic noise and vibration impacts

by the project should be considered.

2

sl

Land Subsidencc

_ |As the construction methods will be considered the countermeasures

for land subsidence, the impact will be very few.

23

Offensive Odor . -~

Note:

1) Evaluation Categories =
@: Significant favorable impact is expected.
A Significant adverse impact is expected.

There is very few factors generating offensive odor by the project.

- Slight favorable impact is expected.
A: Slight adverse :mpact is expected

) (C) Construction Phasc (O) = Operation/Maintenance Phase
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17.5

Proposed Monitoring Programme

Exccution of the following monitoring programme is recommended:

Construction Phase

Air Quality

Category Water Quality Noise
Location 3 sites 5 sites 5 sites
Period 2 times/week for 5 1 day/month for § 1 day/m_bnth for 5
years | years | years

Sampling Items | pH, SS, COD, BOD, | TSPM, SOz, NOx, - | Leg, Lso

- DO, P, ALFe . |HC,CO,Pb |~ |

Operation/Ma'idtenan‘ce Phase
Category Water Quality Air Qu'.a'lity Noise
Location 3 sites 5 sites 5 sites :
Period . 2 times/month for 5 | 1 day/6 months for 5 | 1 day/6 months for 5
' s years - years | | years
Sampling Ttems | PH, SS, COD, BOD, | TSPM, $02, NOx, | Leg, Lso
| DO, Potal, Al,Fe | HC,CO,Pb
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18.

18.1

RELOCATION PLAN

Action Measures by Steps

The implementation of land acquisition and resettlement mainly consists of the following

10 steps.

1)  Establishment of Steering Committees for Implementation and Supervision
2)  Socio-economic Survey
3) * Valuation for Lost Assets
4)  Cost Estimation for the Relocatron Programmes
5) Plepar ation of Altematrveq for Compensatlon and Reloeatlon brte Selection
6) Negotlatlonq about Compensatlon
| 7} Relocation Site Preparation with Re~creat10n of 50c1a1 Enwronment
8)  Land Transfer and Relocation
9 MQnitorihg of Execution

1)  Coping with Environmental Consequences during Construction Works

~ The summary of these steps are described in the following together with the conceiving

problems and recomme'ridation_of the Study Team.
) Establishmerit of Steerin'g'Comrhittees for Implementation and Supervisien

One of the most critical problem in the land acquisition and resettlement is the provision

" of compensation budget and seeking financial resources. The budget for reiocé\tion
Programmes will be allocated by MOT through the evaluation by Hanoi People $

Comm1ttee after submission of the amount of compenqatlon costs evaluated by the

steering commlttees.
2) Somo ECOI’IOI‘IHC Survey

The steermg committees wrll be in charge of socio-economic survey to estimate the

adequate and accurate populatron The names of affected families are recorded

'3 immediately based on the resu]ts of survey to prevent to inflow of peoples ineligible for

compensatlon

: (3) Evaluatiorr for Lost Assets_

The adequate evaluatlon for Iost assets 18 slgmﬁcant task of steermg committees to

mamtam the hvmg environment of affected people. Consideration for pamally lost

' assets is necessary because remamed assets are somelimes economically unproductive.
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(4) Cost Estimation for the Relocation Programmes

Compensation cost will be cstimated by steering committees in accordance with the
regulation of Hanoi People’s Committee. Cost estimates must cover all aspects of
relocation plan and Programmes, not only the land compensation costs but also
resettlement costs and administrative costs, to avoid cost over-ran and shortage of
budget.

(5) Preparation of Alternatives for Compensation and Relocation Site Selection

The steering committees have a basic policy that the living environment has to be
restored at least as same as original living standards. The fesettlelﬁent sites arc provided
with infrastrﬁ_clures. Affected people have the right to live on the resettlement sites,

however some may prefer to sell the right and move to somewhere by themselves.
(6) Negotiations

Expected major problems in this step are: mlscommumcatlon between steermg
committees and affected people and poor partlmpatlon in the reqettiement proccss of the
affected and host communities.

) _Pre'paralion of Relocation Site with Re-Creation of Social Environment

Restoration and impfoVemcnt of the social ehvirenmeﬁt is one of the most important
policy for resettlement of the qteering committees Infrastructures and social services
should be provided on the resetilement sites at least same levels of former dwellmg It
should be considered that nelghbonng people or commumtles also enable to obtam the
provided social services for their mtegratlon

(8) Land Transfer and Relocatmn '

The steering committees lend to relocate from the famllles who accept the compensatlon
- terms. However this fragmentary tmnsfcr may enhance risks for refocated people in the
rehabilitation of living envuonment Timely transfer co- ordmated with tlme mbies of
 civil works should be carried out,

9 Monitofing of Execution

It may occur that relocated people are neglected durmg the movmg and rehabllltatmg
~ their hvmg environment. Then momtormg and communication by steering committees
should be continued durmg 1mplememat10n stage of relocatlon Programmes to avoid
negligence toward the relocated peopie
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(10) Coping with Environmental Consequences during Construction Works

In the stage of cxccution of civil works, consequent troubles (noise, dust, vibration,
cracks in the wall and etc.) and other unexpected troubles may occur. The stcering
committees have to take carc of such situations, and submit and provide budgets for extra

compensation beforehand.
Affected Sites and Relocation Policy

The alignm.cnl. of SHTRR has been carcfully designed to avoid relocations of resident
and buildings. However some areas are unavoidable on the current design alignment,
therefore the design has to be adjusted in detail design stage (Table 18.1 and Figure
18.1). | | |

Unavoidable sites and properties should be compensated and refocated in accordance

with the regulation of Hanoi People’s Committee.
Land Acquisition and Resettlement Cost

Thé_: summary of estimated land acquisition and resettlement cost in the Project is shown
in Tablc 18.2. '

Table 18.2 | Summary 'o_t' Estimated Land Acquisition and Resettlement Cqst

ol ' " Costs :
Compensation Items _ (Million VND Note
Compensation 1) Land compensation . 20,890
: 2) Houses compensation 35,705 . |Level I or [l
3) Other building compensation 8,205 . |Graveyard included
4) Crops compensation : - 5,376 '
: " Compensatior total - 70,176
Subsidy | 5) Personal subsidy - 2,304
' ~ | 6) Business or trade subsidy - 202
7) Assistance for recovering . 8,794
8) Assistance for moving - 281
. - - Subsidy total 11,581
Compensation and subsidy total = - 81,757
Infrastructure cost for the resettlement sites 20,145
Administration costs - _ . 4,087 5% of the
: compensation and
- : subsidy costs
Allowance ' R ' 11,878
Grand Total - .. : B 117,867

~ Note: Refer to Table 14.2 in Section 14 for estimated cost by each package.
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'vable 18.1  Major Affected Sites and Properties on SHTRR
No. Sites Quantity - Note
1 |- Housing sites (dense) 115 houses along the NH1
2 |+ Underground water | several buildings | along the NH1
| exploitation company would be
. “Transport company partially affected |
3 |- Office buildings along the Phap Van street
» Housing sites (lined) 70 houses
4 " | - Housing sites (scattered) { 100 houses - along the Phap Van street
5 |- Truck garage along the Phap Van street
6 - | - Concrete factory _ | along the Phap Van street -
7 |- Treasury 2 storey building | along the Phap Van street
g8 1 Hou'sin'g sites (dense) 60 houses along the Phap Van street
9 |+ Housing sites (scattered) | 55 ~ houses R
10 |- Housing sites (denser) |40 houses a part of quarter
11 |- Church 1 church very close to the alignment
12 | - Warehouses 3 small houses o '
A _ 12 larger houses partiaily affected
13 | - Housing sites (denser) | 140 houses a part of quarter 7
14 | - Housing sites (dense) ~ | 20 houses - along the Mai Dong street
15 | - Housing sites (scattered) | 20 houses | close to Gia Lam dike
16 |- Graveyard 3 graves _ _
17 | - Housing sites (scattered) | 10 houses surrounded by rice paddy . .
18 1 - Housing sites (lined) 10 houses along the NHS
19 | - Beverage factory - partially affected

2 workshops
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Figure 18.1 . Major Affected Sites on SHTRR

18-5






19.

19.1
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19.3

CONCLUSION AND RECOMMENDATIONS
Necessity of the Project

The Project, which is to construct Thanh Tri Bridge and Southern Section of Hanoi Third
Ring Road (SHTRR) is of great importance for the development of Hanoi capital region
and is expected to play the following important roles;

- To improve and strengthen the road network in Hanoi capital region to cope
with the future increase in vehicle traffic demand and rapid development in
the region;

- To provide a by-pass road of national highway No. 1, since the existing roads
in Hanoi central business district are seriously congested, especially in
national highway No. | corridor; and

- To encourage increase in the trafﬁc handhng capacxty of bridges crossing the
Red River as a whole

Fixtur:_e Traffic

The"anainis of the soci_o-economie framework predicts that in the direct influence area
of Hanoi city, the eStirndled total urbanized area in 2020 will become about 3.1 times that
of 1997 and Gross Regional Produr,t in 2000 is pl‘OjCClCd about 2.5 times that of 1990 at
1998 constant prices.

Under such a srluatron future trafﬁc volume on Thanh Trr Bridge was forecast 73,100

PCU/day in 2010 dnd 111,700 PCU/day in 2020.

Conclusmn in Techmcal Aspects

(1) Route

Three route alternatives were studied (Alternatives 1, 2b and 3). As a result of the

' comparison,'it was concluded that Alternative-3 (least land acquisition effort scheme) is

superi_or to _o_ther alternatives and selected as the optimum route.

(2) Typeof Thenh Tri Main Bridge'

Continllllou_s PC box gi_rder'bridge'_ scheme éhd PC (':a.hle' étayed bridge scheme were
examined in detail based on the comparative bridge design and economi_c analysis. PC
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cable stayed bridge scheme was not sclected as an optimum scheme because of higher
cost compared with continuous PC box girder bridge scheme and cconomic analysis
revealed that PC cable stayed bridge scheme is not economically feasible.

(3) Major Design Features

1y A 100 km/hr design speed will be applied as a urban expressway in flat
lerrain. '

2) - Lane width of the expressway (through traveled way) is 3.75 m with 3.0 m
outer shoulder width and 1.0 m inner shoulder width. '

3)  Number of lanes of through traveled way in e'xch construcuon packdgc
segmcnt is'shown in the followmg table. -

Package No. | - Section | Number of Lane
1 Thanh Tri Bridge 6
2 " Thanh Tri Section of SHTRR | 4
3 _ Gia Lam Section of SHTRR 4

4) | Fwe mterchanges, NH- 1 IC (haif cloverledf) Ncw NH 1 IC (Y type) two
~ dyke road IC (half d1amond) and NH-5 IC (hatf clovcrlcaf) will be prowded

5) 'A bamer 1ype toll gate w1ll bc pr0v1dcd in Pdckagc -3 secllon

6) Flex:ble pavement was designed with a view to lower mmal mvestment cost,
better adoptabnh[y in embankment sectlon and more comfortablc riding
condition than rigid pavement.

19.4 Project Cost

The Pr()]ect cost is 4 465,037 mxlhon Dong in January 1998 prices as shown below:
- ' ' _Unit; Million Dong

Package No. . Section . .. - PrOJect Cost
1 " Thanh Tri Bridge 2,928 955

2 | Thanh Tri Section of SHTRR 1,067,111

3 Gia Lam Section ofSHTRR ) 590,523
 Total : 4,586,589



19.5  Results of Economic Analysis

The analysis followed the conventional discounted cash flow methodology in
determining the EIRR, NPV and B/C ratio. The economic benefits quantified were the

~ savings in vehicle operating and time costs. These results indicated that the Project is
economically feasible.

Benefit cost ratio discounted at .1.2% [.12
Net present value discounted at 12 % 329,449 million Dong
Economic internal rate of return . 13.14 %

19.6  Results of Financial Analysis

: Pmancmi analysls is carried out for i). Pro;cct 1mpiememauon by the Govcmment and
11) Prolect implementation by prlvate sector.

- Two cases of toll levels are uscd for the eslimation of revenue calculation as follows:

Case I: To kéep the'_samé toll/us_efé’ benefit ratio of 45.2 % (prescnt average of
o Thang Long bridge) until year_ 2020.

Case 2: To gradually i increase lol]/users beneflt ratio from 45.2 % (year 1998) to
' 70 % (year 2020)

The result of financial Study ré've_aled' the followiﬁg conclusions:
i) - Project Impiemenfa_lign by the Government

Case I: - Obtained FIRR of 2.83 % is lower than the average interest rate of
4.61 % and judged to be ﬁnancially not feasible.

Case 2: FIRR show: 5 64 % Wthh is hlgher than the avelage interest rate of
4. 61 % and the Pro;ect is judged to be fmanc1ally feasible.

ii) = Project Implementation by Private Sector

. Cases ! and 2: Calculated FIRRs are 2.80 % and 5.63 % for Case I and Case 2
lespectwely These FIRRs are far lower than the average interest
* rate of 8.50 % and judged to be financially not feasible.
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19.7

Recommendations
(1) Tmplementation of the Project

The results of the'Study indicate that the Project is téchhically sound (no serious
technical difficulty is anticipated for the construction) and economically feasible. Taking
into account the direct and enormous indircct benefits towards regional development
other than the quantified savings in travel! costs, the Project should be implemerited at the
earliest opportunity. '

" (2) Land Acquisition and Resettlement -

Delay of implementation would entail increasingly difficult land acquisition and
resettlement due to the rapid development of the region, especially in Thanh Tri area.
Arrangement of land acquisition and resettlement should commence immediately.

(3}  Project Implementation Schedule

Proposcd 1mplementat10n schedule is to emphasxze c;m'lultaneous commencemcnl of

" services in all three construction sectlons subject to due conuderatlon on 1nev1table lead-

time for land acquisition and resettlement, to optlmlze investment schedule.

| (4) Construction Schcme fdr Thanh Tri Bridge

Such a stagc construction scheme as widening from four ldneq to six lanes in due time
will entail diverse technical difficulties when apphed to Thanh Tri Br;dge Thus it is

recommendable to prov1de who]c six lanc% in lhe initial and smglc construction stage.
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